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ABSTRACT, - The authors have tested the effects of different volumes of hypotonic solution com¬ 
bined with lwo different fixative treatments on kidney cells of two fish species, $ Hunts glanis and 
Scardinius erythraphthalmu They conclude that chromosome spreading is highly dependent on the 
volume of the hypotonic solution regardless of prefixation procedure. 


RfcSLMti. - Une s6rie dc Irailemcnts hypotoniques a appliquee a des cellules de rein de deux 
especes dc poissons* SHunts giants cl Scardinius erythrophihalmus, comhindc avee deux systemes 
diffGrents de prefixaiion. Lcs rtSsullaLs indiquem claircmcni qu un bon (Statement. cl une dispersion 
correctc dcs chromosomes sent lies au volume dc la solution hypol unique, independamment du 
systemc dc prefixaiion. 
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Although the physical basis of chromosome preparations from live animal cells 
are quite well understood (Holmquisl and Molar a, 1987) and the basic principles arc the 
same among all vertebraLe groups (i.c. isolation of dividing cells, their hypo ton ization and 
subsequent fixation), detailed procedures can significantly differ among and also within 
these vertebrate groups. Fish cytogenetics, although now well equipped wilh powerful 
methods (Gold et aL, 1990; Thorgaard and Disney, 1990; Klinkhardt, 1991) is still far to 
provide regularly satisfactory results as compared to those obtained with mammals. 
Besides reaching a good mitotic rate, the most critical step in fish chromosome 
preparations is the correct duration of the hypotonic treatment, that allows a good 
spreading of metaphasic cells on slide preparations: too short hypotonic treatments 
provoke a bad spreading of chromosomes* while too long ones can cause chromosome 
losses. However the exact dc Lamina! ion of the duration and temperature of the hypotonic 
treatment is difficult because il is commonly accepted that such optima] treatment can 
depend not only on a given fish group (freshwater* marine, migratory* cold waLer, 
temperaLc* tropical) but also on season* sexual maturity, age* feeding and health condi¬ 
tions, and undoubtedly on individual response to such treatment. To slop die swelling 
effects of hypotonic solution* one of us (F. Foresti) has adopted and modified prefixation 
step known in human cytogenetics in his protocol for fish chromosome preparations as 
follows: prepared cell suspension is hypolonized in 5 ml of 0.58% KC1 solution for the 
estimated duration and LemperaLurc, Hypotonization is sLopped by adding Lwo drops of 
fixative (methanol, acetic acid 3:1), mix and let for five minutes* then 5 ml of fixative arc 
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gently mixed with the cell suspension which is immediately centrifuged. Prefix alien step 
is regularly used because il seems to increase the resistance of swelled cells to 
mechanical shaking. 

While studying ibe chromosomes of several fish species using this protocol, but 
with smaller cell suspension volumes, we observed a facLor other than duration of 
hypotonic treatment which significantly affected the quality of chromosome preparations. 
The present technical note describes the effects of the volume of hypotonic solution and 
prefixation procedure on good chromosome spreading. 


MATERIAL AND METHODS 

Six juveniles of Silurus gianis (Siluridae) and two specimens (one male, one 
female) of Scardinius erythrophihalmus (Cyprinidac) were used. 

The experimental procedures were applied at room temperature as follows: 

Silurus glams. Cells of anterior kidney (maximum weight, 0.1 g) suspended in 
2,5 ml of KG solution; hypotonic treatments for respectively 40 t 60 and 90 mn were 
applied; then 2 drops of fixative were added; after 5 mn, 2.5 ml of fixative were gently 
mixed with cell suspension before centrifugation followed by three additional changes of 
fixative solution. 

Scardinius erythrophthaimus. Kidney cell suspension of the same animal was 
divided into several aliquots (each corresponding to about 0.1 g of tissue) in order lo 
ensure that differences in the results arc not due Lo individual responses. Duration of 
hypotonic Lrcatmcnt were the same for all procedures (40 mn), 

1/ Same procedure as for S glanis. 

2/ 5 ml of hypoloni/.cd suspension prefixed only by two drops of fixative, not 
followed by adding 5 ml of fixative. 

3/ 5 ml of hypotonized suspension prefixed by 2 drops of fixative, followed by 
adding 5 ml of fixative. 

4/ 10 ml of hypotoni/.cd suspension prefixed by 4 drops of fixative only. 

Slides were cleaned and prepared according lo the protocol of Stanyon (pers. 
comm.), Lc, slides were put for 20 mn in a solution of 99 ml of absolute ethanol with 1 
ml of HC1, then carefully wiped ofr with paper tissue just before laying down one drop of 
suspension covered by one drop of fresh fixative to the dry slide. Chromosomes were 
conventionally Giemsa stained. 


RESULTS AND DISCUSSION 

Metaphase plates of S . giants and S. erythrophthaimus shown in figure 1 
demonstrate the effects oT different volumes of hypotonic solution using two different 
prefixation procedures. 

The cells hypotonized in 2.5 ml of hypo Lon ic solution and then prefixed with the 
same volume of fixafivc always displayed a bad spreading of chromosomes, irrespective 
of the hypotonic treatment duration. This is clearly shown in figure 1 a, b, c where 
hypo ton i/.alien limes were 40, 60 and even 90 mn respectively. On die other hand, good 
spreading of metaphase cells with clearly visible chromosome morphology was obtained 
w'hen using volumes of 5 or 10 ml of hypotonic solution regardless of prcfixalion 
procedure used (Fig, 1 d* c, !)■ 

This observation led us to the conclusion that bad spreading of chromosomes was 
not related only to the type of prcfixalion procedure but to the volume of hypotonic solu¬ 
tion itself. Thus there obviously seems to exisL a limit ratio between the number of cells 
and the amount of hypotonic solution, i.e. amount of waLer available for a correct cell 
swelling. So, once the correct duration of hypotonic treatment has been established (i.e. 
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Fig. I . - Metaphasc plates of Silurus j giants (a, h) and Scardmius ery thr aphtha Imus (c, d, e, Q, Below 
each photo arc successively given duration or hypotonic treatment (in mn); volume of hypotonic 
treatment (in ml); volume of prefix alion I (in drops, Jatin characters): volume of prefix at ion 2 (in 
ml). All metaphasc plates arc shown with the same magnification. Scale bar (a) rcpresents 5 ^m. 
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40 rrm for the Lwo species smdiod} the problem is undoubtedly related to the size of 
removed tissue from which the suspension is prepared. This has been already suggested 
by Klinkhardt (1991)* We found that a minimum volume of 5 ml of hypotonic medium 
for a 0.1 g piece of kidney, enables regularly good chromosome spreading. This finding 
may contribute to explain the failures encountered by many fish cytogeneticists who often 
tend to utilize as much material as possible when preparing their cell suspensions* 
Moreover* if* in published protocoles for preparing fish chromosomes* the hypotonic 
medium volume can be sometimes indicated* the corresponding amount of tissue to be 
used is nearly never quantified. 

We believe that such a technical detail will improve the qualuy of chromosomal 
preparations in order to enable the application of most sophisticated procedures (such as 
serial banding techniques or in situ hybridization). 
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